Background
Background
A complete proteome is a group of proteins expressed by a genome completely sequenced. Sequences of the proteins in a complete proteome can be translated from all protein coding genes of a genome completely sequenced[1, 2, 3] . The availability of several thousand complete proteomes for the fully sequenced organisms has enabled us to decipher the evolutionary history of species through global comparative analyses [4, 5] . However, it has been a challenging task for an ordinary biologist to handle a complete proteome with the massive amounts of entries. A coordinate system of a complete proteome should be developed for handling a complete proteome efficiently.
Mass spectrometry (MS)-based shotgun method is extremely powerful to analysize proteomes. Such a strategy relies heavily on the databases of complete proteomes [6, 7] . In addition, 2D-PAGE approach has some its limitations: it can hardly separate very acidic, basic, small, large and hydrophobic proteins [8] .
Therefore, organizing complete proteomes by physicochemical features of the protein sequences has become a strong need for the development of proteomics.
In order to interprete the biological functions of the many proteins in complete proteomes, sequence-sequence similarity or sequence-structure similarity play a critical role in predicting a possible function for a new sequence [9, 10] . But these methods do not function properly when clear sequence or structural similarities do not exist as in case of far divergent evolution where sequence identities are below 25% [11] . Morover, not all homologous proteins have analogous functions. Some proteins have many shared domains, but they have different functions [12] . After all, because only ninety percent of proteins in the human complete proteome can matched at least one of 5494 manually curated Pfam-A families [13] , the classification system based on sequence-sequence similarity of proteins is not a complete and user-friendly classification system. Therefore, the sequence-independent physicochemical features of proteins could be chosen as parameters to handle a complete proteome.
Proteins can be broken down into their constituent amino acids (AAs).
Hydrophobicity, isoelectric point(pI), sequence length and molecular weight of a protein are independent of the sequence order information and only dependent of the numbers of amino acid composition (AAC) of the protein, so these physicochemical features have been designated as AAC-derived physicochemical features. The values of these features can be extracted simplely from a linear amino acid sequence. AAC and AAC-derived physicochemical features are powerful features that can predict protein-protein interactions, structural and functional classes of proteins and subcellular locations [14] [15] [16] [17] .
Excel is widely used by biologists for data manipulation [18] . In this study, like geographical coordinate system that uses degrees of latitude，longitude and altitude to illustrate a location on the earth's surface, the values of AAC and AAC-derived physicochemical features had been chosen as multidimensional quantitative coordinates to locate all proteins in the human complete proteome. The values of intrinsic physicochemical features, ID numbers, names and Met-truncated sequences of all proteins in the human complete proteome had been organized as data matrix that was imported into Microsoft Excel(2007) to generate a excel table for manipulating of all protens in human complete proteome.
Results and discussion
The organization of the data in the HICL excel table The HICL table was Lysine-rich proteins have nutritive and commercial value to establish transgenic lines of cereals with high lysine content of grains [20] . It was reported that down-regulation of cysteine-rich proteins and down-regulation of methionine-rich proteins can be respectively adopted by Escherichia coli and Synechocystis to sulfur deprivation [15] . Encoded by short open reading frames (sORF), small proteins take part in the developmental processes of plant and animal [21, 22] . However, there has been no protocol to search any amino acid-rich proteins and small proteins in a complete proteome by now.
The HICL table integrates the the every protein name, ID number with the name abbreviation and -HUMAN and its MTS with its intrinsic values together, so it enables an ordinary biologist easely to make largescale analysis of the data, to perceive the details of the distribution patterns in the data, and to find all very acidic, basic, small, large and hydrophobic, highly cysteine-rich, highly aspartic acid-rich, highly glutamic acid-rich, highly lysine-rich, highly arginine-rich, highly serine-rich, Most neighbouring different proteins have the same two or three amino acid residues in their N-terminal amino acid sequences. Thus, like in some prokaryote proteome projects [24, 25] , N-terminal amino acid sequences of the human complete proteome have sufficient specificity for protein identification in human proteome projects.
Searching of all protens in the human complete proteome by query sequences or the names
The data of the HICL 
Illustrating the physicochemical maps of the human complete proteome
The data matrix in the HICL table contains In a word, the amino aicds(Asp,Glu) have symmetrical trend of the distributions versus pI, but the amino aicds(Arg, Lys) have local asymmetrical trend of the distributions versus pI in human complete proteome.
Creating a particular fusion proteome via the HICL table
By numerically sorting the pI column in either ascending or descending order, all Met-truncated sequences in MTS column were respectively copied and pasted into A and B columns in sheet1, and then sheet1 was saved as a txt document named as fusion-proteome1. The values of isoelectric point(pI) of all fusion proteins in fusionproteome1 had been computed using Compute pI/Mw tool (http://web.expasy.org/ compute_pi/). The pI distribution in fusion-proteome1 has been illustrated in figure6.
By comparison between figure3 and figure6, it could be asserted that protein sequence, besides amino acid properties, can influence the modal distribution of protein isoelectric points and result in the maldistribution of protein isoelectric points in particular fusion proteome. This result supplements Georg F. Weiller's idea:
"
The modal distribution of protein isoelectric points reflects amino acid properties rather than sequence evolution" [26] .
Conclusions
This HICL This method can be applied to the complete proteomes of other species.
Based on the data in the HICL table, the unbalanced distribution of the amino aicds(Arg, Lys) in high pI proteins of human complete proteome and the maldistribution of protein isoelectric points in particular fusion proteome have been discovered.
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